A three-dimensional histological method for direct determination of the number of trabecular termini in cancellous bone.
Osteoporotic fractures occur frequently in aging populations. Established methods for analyzing microarchitecture indicate that cancellous bone loss in the elderly is associated with progressive reduction in the connectivity of the trabecular network. This disconnection may explain the increased skeletal fragility that is sometimes out of proportion to the amount of bone lost. Connectivity, however, is difficult to measure and usually requires indirect methods. We describe development of a simple, inexpensive and direct procedure for counting sites of trabecular disconnection. The method is based upon preparation of 300-500 microm thick slices of methylmethacrylate embedded material rather than the more usual thin 8 microm histological sections. The marrow tissue is retained within the thick slice; this is essential for conservation of any detached bone fragments. In such preparations differential superficial staining of the upper and lower surfaces with alizarin red and light green, respectively, allows the two-dimensional image to be viewed at the same time as its three-dimensional counterpart. In this way, "real" (i. e., unstained) trabecular termini can be distinguished from "apparent" (i. e., stained red or green) termini that are artifacts of the plane of section. Partly polarized light enhances the microscope image. The method does not destroy the material for subsequent bone histomorphometry and, therefore, may be a useful adjunct to iliac bone biopsy analysis in studies of metabolic bone disease.